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Background: 70,000 cholecystectomies were performed in the United Kingdom in 2011e2012. Currently
it is standard practice to submit all gallbladder specimens for routine histology to exclude malignancy.
The aim of this systematic review was to establish whether a normal macroscopic appearance to the
gallbladder at the time of cholecystectomy is sufﬁcient to rule out malignancy and therefore negate the
need for routine histology. Methods: Relevant articles that were published between 1966 and January
2013 were identiﬁed through electronic databases. Results: 21 studies reported on 34,499 histologically
analysed specimens. 172/187 (92%) of gallbladder cancers demonstrated intra-operative macroscopic
abnormality. Studies that opened the specimens intra-operatively identiﬁed all cancers, whereas gross
macroscopic visualization resulted in 15 potentially missed cancers (p ¼ 0.10). In patients of European
ethnicity, gallbladder cancer in a macroscopically normal looking gallbladder was identiﬁed in only one
study; however all of these patients were above the age of 60. The incidence of gallbladder cancer was
signiﬁcantly raised in ethnic groups from high risk areas (p ¼ 0.0001). Conclusions: A macroscopically
normal gallbladder in patients of European ethnicity under the age of 60 may not require formal his-
topathology. The best method for intra-operative examination may involve opening the specimen to
allow inspection of the mucosa and wall, however this needs further investigation. In the context of the
volume of gallbladder surgery being performed there is the potential for signiﬁcant cost and time
savings.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Gallbladder carcinoma is a relatively rare neoplasm and
considered to be a highly lethal disease with 5 year survival rates
of approximately 10% [1]. In most cases the tumour is diagnosedl), kumaran95@hotmail.com
2a@mac.com (M. Siddique),
by Elsevier Ltd. All rights reservedon histological examination after elective cholecystectomy for
presumed benign disease [2]. Preoperative diagnosis is therefore
the exception rather than the rule occurring in less than 20% of
patients [3]. The incidence of gallbladder cancer varies from
approximately 1% in high risk areas such as India, Japan, Chile
and China, to a lower incidence of 0.4% in Europe and United
States [4].
Currently in the United Kingdom (UK) it is standard practice
to submit all gallbladder specimens for routine histology to
exclude malignancy. This has been re-iterated by the 2005 Royal
College of Histopathology report [5]. The recommendation was
that all gallbladder specimens should be examined as signiﬁcant.
Fig. 1. QUOROM Flow Chart.
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This statement, although reasonable appeared to suggest the
opposite of their reference by Taylor et al. [6]. Current estimates
are that between 20 and 40% of all laboratory tests are unnec-
essary yet nonetheless continue to be carried out in already
overworked and understaffed pathology departments [7].
Approximately 70,000 cholecystectomies were performed in the
UK in 2011e2012, a substantial rise from 50,000 in 2003e2004
[8]. A number of papers published over the last decade provide
evidence to suggest that a more selective policy towards gall-
bladder histological examination may be safe and effective
[9e12]. In the context of the volume of gallbladder surgery being
performed there is therefore the potential for signiﬁcant cost and
time savings. The aim of this systematic review was to assess
whether it is necessary to send all gallbladder specimens from
both open and laparoscopic cholecystectomies for routine his-
tological examination.
2. Material and methods
Relevant articles published between 1966 and January 2013
were identiﬁed through Pubmed, MEDLINE, EMBASE, CINAHL,
DARE, ACP, LILACS and Cochrane library databases. MeSH and key
words used for the searches included: ‘laparoscopic cholecystec-
tomy, ‘histology’, ‘specimens’, ‘cholangiocarcinoma’, ‘gallbladder,
‘open cholecystectomy ’, and ‘gallbladder cancer’. References cited
in these articles were also obtained to prevent missed articles. The
criterionwas widened further by using the ‘related article’ function
within the search. Abstracts were also included in the literature
search and all languages were considered. Retrospective studies
that examined intraoperative ﬁndings of open and laparoscopic
cholecystectomies against histological ﬁndings were included in
the review.
Having completed the search, two assessors KJ and KR critically
evaluated the suitability of each paper for inclusion in this sys-
tematic review. Any conﬂict was resolved by mutual agreement
(Fig. 1) [13].
Outcomes assessed in this review included whether a normal
macroscopic appearance to the gallbladder intra-operatively is
sufﬁcient to rule out malignancy and to assess whether other pa-
rameters should be considered when deciding whether or not to
send cholecystectomy specimens for routine histology (e.g. age,
ethnicity and pre-operative ultrasound ﬁndings). We also investi-
gated optimal intra-operative technique for examination of the
gallbladder (simple visualization alone or careful open examination
of the specimen).
An audit of histological data from our center was comparedwith
the literature. A retrospective analysis of operation notes and his-
tological examination of all gallbladder specimens from 2004 to
2011 was carried out.
Statistical analysis was performed using SPSS (Statistical Pack-
age for The Social Science). The data was analysed with using Chi
Squared Test.
3. Results
After exclusion of unsuitable papers from our search we ana-
lysed 20 papers [6,7,9e12,14e27]. When combined with data from
our own hospital there were a total of 34,499 histologically ana-
lysed gallbladder specimens from which 187 cancers were identi-
ﬁed (0.54%).
The incidence of gallbladder cancer in the various countries
studied was sub-divided in to high and low risk areas for gall-
bladder carcinoma. We found that the difference between the high
and low risk areas to be 0.56% (95% CI: 0.36e0.78, p < 0.0001)(Table 1). The analysis of specimens found to have gallbladder
cancer within each study is shown in Table 2. It is sub-divided in to
studies that performed a detailed intra-operative examination of
the gallbladder versus a crude macroscopic assessment alone. We
identiﬁed a difference of 10.85% (95% CI: 0.76 to 17.53, p ¼ 0.10)
between the 2 groups.
Out of a total of 187 gallbladder cancers identiﬁed in this sys-
tematic review, 172 (92%) demonstrated an abnormal macroscopic
intra-operative appearance. 15 cancers with normal intra-operative
ﬁndings are detailed in Table 3 [12,14,18,25].
For early tumours (T1a and Tis) it is widely accepted that simple
cholecystectomy alone is likely to be curative [28e32]. Of the
remaining carcinomas of clinical relevance, apart from the missed
T2 cancer from the paper by Tantia et al, all of the cancers that
would have altered surgical management came from the Greek
Study by Antonakis et al. They reported 7 macroscopically normal
gallbladder cancers (T2 (2), T3 (5)) out of 5539 specimens all
occurring in patients above the age of 60. This study was the only
one in the systematic review to not diagnose a macroscopic ab-
normality in a T3 cancer [17]. Wewere unable to explain this as a T3
tumour by deﬁnition has penetrated the gallbladder wall. 95% of
cholecystectomy specimens were also reported as macroscopically
normal which is higher than reported rates [17]. Most studies quote
Table 3
Analysis of the 15 gallbladder cancers with a normal intra-operative appearance.
Author Country Number
of cancers
Stage of cancer Age of cancer (years)
Antonakis Greece 7 T2(2) T3(5) No exact age but all
between 60 and 80
Tantia India 6 Tis (3) T1a (2)
T2 (1)
Tis(64,65,68)
T1a (44,62)
T2 (68)
Almuslamani Jordan 1 Tis(1) 55
Sujata India 1 T1a (1) 45
Table 1
Incidence of gallbladder cancer in high versus low risk areas.
Author Year Country No. of Pt Malignancy Incidence
Mittal 2010 India 1305 13 1.00
Tantia 2008 India 3205 19 0.59
Chin 2012 Malaysia 1375 3 0.22
Sujata 2013 India 622 6 0.96
Shrestha 2010 Nepal 668 20 2.99
Khoo 2008 Malaysia 1122 9 0.80
De-Zoysa 2010 Sri Lanka 470 4 0.85
Aoki 2001 Japan 990 11 1.11
Oomen 2007 India 976 1 0.10
Almasalamani, A J 2011 Jordan 1984 11 1.80
Subtotal 12,717 97 1.0
Dix 2003 UK 1308 5 0.38
Darmas 2007 UK 1452 4 0.28
Bazoua 2001 UK 2890 5 0.17
Genc 2009 Turkey 5164 5 0.10
Bisgaard 2001 Denmark 4614 33 0.72
Akyurek 2004 Turkey 548 4 0.73
Taylor 1998 UK 1078 6 0.56
Antonakis 2003 Greece 5539 11 0.20
ESTH 2012 UK 2149 4 0.19
Mattyssens 2006 France 1523 6 0.4
Byars 2012 UK 2696 7 0.25
Subtotal 28,961 90 0.36
Overall 34,499 187 0.54
K. Jamal et al. / International Journal of Surgery 12 (2014) 958e962960between 10% and 60% of gallbladders demonstrating macroscopic
abnormality.
3.1. Intra-operative examination
Four studies performed a detailed intra-operative examination
which involved opening the gallbladder specimens and carefully
inspecting the mucosa and wall for subtle abnormality. All 33
gallbladder cancers demonstrated abnormal macroscopic ﬁndings,
with 24 of these cancers arising in patients from a high risk area.
This included 8 Tis lesions, the changes of which can be limited to a
very subtle mucosal abnormality alone. The cancers that were
detected in the remaining 18 studies that performed visualTable 2
Analysis of gallbladder cancers subdivided in to detailed versus crude examination.
Author No. of cancer Mean age (range minemax)
Detailed examination
Mittal F 13 (44e72)56
Akyurek 4 N/A
Dix E 5 62
Aoki F 11 (48e80)61
Total 33
Not detailed examination
Darmas E 4 (46e78)70
Bazoua E 5 (59e84)61
Tantia F 19 (44e75)56
Chin 3 N/A
Sujata 6 70
Shrestha F 20 (30e80)56
Genc E 5 (42e76) 66
Bisgaard E 33 N/A
Khoo F 9 (27e81)56.7
Taylor E 6 N/A
Antanokis E 11 N/A
De-Zoysa F 4 (52e68) 62
ESTH E 4 (60e75) 68
Matthysens E 6 N/A
Oomen 1 N/A
Byars E 1 7 (65e90) 75
Almasalamani, A J 11 54e80(64)
Total 187examination alone were generally early cancers (T1a or Tis) which
can intuitively display grossly normal macroscopic ﬁndings but for
which simple cholecystectomy is adequate.
There was no detectable statistical difference between careful
and gross intra-operative examination in identifying gallbladder
cancer. This can be partially attributed to a high accuracy rate for
both examinationmethods and a relatively small number of studies
in the careful examination group.
Those against a selective policy towards histological interpre-
tation argue that gallbladder cancer may be difﬁcult to recognise
macroscopically. We agree with this point entirely which is why all
gallbladders with any mucosal or wall abnormality need to be sent
for formal histology. Many of these will ultimately reveal benign
pathology however it will allow a substantial reduction in the
numbers of cholecystectomy specimens that require histological
interpretation. If selective histology is to become mainstay, the
method of intra-operative examination needs to be decided upon.
It may well be that careful intra-operative examination could be
considered the best technique in excluding gallbladder cancer. If
this is the case then surgeons may require formal training by their
pathology department.3.2. Age, ethnicity and pre-operative ultrasound
Gallbladder cancer has signiﬁcant geographical variation. We
found a statistically higher incidence in non-European countriesFemale % Pre-op ultrasound
thickened
Abnormal intra-operative
examination
85 4(30%) 13(100%)
100 4(100%) 4(100%)
60 3(60%) 5(100%)
55 9(82%) 11(100%)
33(100%)
25 4(100%) 4(100%)
100 5(100%) 5(100%)
74 13(68%) 13(68%)
N/A N/A 3(100%)
100 5(83%) 5(83%)
80 N/A 20(100%)
80 N/A 5(100%)
N/A N/A 33(100%)
66 N/A 9(100%)
N/A N/A 6(100%)
N/A N/A 4(36%)
75 N/A 4(100%)
75 4(100%) 4(100%)
N/A N/A 6(100%)
N/A N/A 1(100%)
100 N/A 7(100%)
55 N/A 10(90%)
172(89%)
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may be justiﬁcation for selective histology not being appropriate in
high risk areas. With regards to age, we found that gallbladder
cancers occurred on average in the early 60's but tended to occur
approximately a decade earlier in the high risk versus low risk
areas. If selective histology is to be employed then we would
advocate a lower threshold for histological interpretation in the
over 60 population. In the European studies, the youngest patient
presenting with gallbladder cancer was 42.
Pre-operative ultrasound gave varying degrees of accuracy in
being able to detect gallbladder wall thickening in cases of proven
gallbladder carcinoma.We do not feel that this has a signiﬁcant role
to play as intra-operative examination is likely to be more accurate.
4. Discussion
Recent ﬁgures in the UK demonstrate that 45,000 cholecystec-
tomies were performed in the under 60 population in the period
2011e2012 [8]. If we assume that approximately half of these were
macroscopically normal, then effectively we could avoid sending up
to 22,500 specimens nationally. The cost of consumables and pro-
cessing including pathology technician labour is approximately £30
per specimen (personal communication from our local pathology
department) which therefore amounts to a potential saving of
£675,000 per year in the UK. This ﬁgure does not take in to account
the time or cost related to the consultant pathologist. According to
recent Royal College of Pathologists guidelines up to ten minutes
(or arbitrarily assigned 2 points) of time is recommended for a
microscopic and macroscopic gallbladder examination [33].
Therefore selective histology would save 3750 h of a pathologist's
time (45,000 points). Guidelines suggest that one Direct Clinical
Care Programmed Activity DCC/PA should consist of 36 points and
this equates to 1250 PA's. Based on a 40 week working year and an
average full time consultant pathologist salary of £80,000 per
annum, the potential cost saving equates to £250,000 per year.
Therefore the total potential yearly saving based on these calcula-
tions is £925,000.
5. Limitations
Our systematic review has studies from only twelve different
countries and therefore may not be truly representative. The sep-
aration of countries in to high risk (non-European) and low risk
(European) areas is to some extent arbitrary. This is reﬂected in the
wide variation of incidence within these groups e 0.1%e2.99% in
the high risk group and 0.1%e0.73% in the low risk group.
We have not been able to draw conclusions with regards to the
optimal type of intra-operative examination; further studies are
required to investigate this further. With regards to either exami-
nation technique there is currently no literature to suggest whether
formal training by a pathologist would be necessary. It is also worth
mentioning that apart for the detection of cancer there are other
reasons that it may useful to perform gallbladder histology such as
diagnosing inﬂammation.
6. Conclusions
On the basis of this systematic review we feel that selective
histological analysis should be adopted in patients of European
ethnicity under the age of 60. Therefore a macroscopically normal
looking gallbladder in this patient group would not require formal
histological interpretation. If this policy was applied to this sys-
tematic review, none of the gallbladder cancers would have been
missed. The cost and time implications to pathology departments
are signiﬁcant.The method of intra-operative examination remains unknown
but we have demonstrated that careful examination resulted in all
cancers being detected which included a number of carcinoma in
situ lesions. Further studies are required to ascertain the best
method for intra-operative examination.
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